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Understanding the Problem and Some
Strategies for Mitigation
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Ibe the nature of project

= Discus fundamentals of wake

formation

m Discuss hew wake effects objects in the
environment

m Offer suggestions on how to minimize
Impact of wake




y _ ojﬁct:.Research Background
Eunding Provided by NJDOT
u Data ted in July of 2002

= Res@h performed by:

= Brian Eullerton, M.Eng., Project Leader and
field data collection

m Raju Datla, PhD. Naval Architecture, Tank
Testing




roject:_Research Performed

Testing

= Mod testing
s Speed and wave height

m Variousiloadings and Cgs (trim)

m Field Data
m Pressure record observations
= Analysis
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Bct: S Research Performed

Eight Day Surface Elevation vs. Time
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194 195 196 197 198

Days since 0000 hrs (GMT) Janurary 1, 2002
(Day 192 begins Wednesday July 10th at 2000 hrs (8 pm) Eastern Daylight Time)
(Day 200 begins Thursday July 18th at 2000 hrs (8 pm) EDT)
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IS céused By pressure differences along

u Wake Is chiaracterized by height
n \Wake Is alse characterized by period

m While faster speeds will always result in
longer period waves, the behavior of wake
height Is not as simple a relationship

m Together wave height and period give its
power, and height affects power twice as
much as period




T

eperate in 2 distinct modes

splacement (sailboat or tug or ferry
at iale)

m PUre planing (hydroplane or small
speedboat or Sea Otter hooked up)

m Hulls alse operate in the transition
region between these two ideals (all
vessels as they accelerate or
decelerate)
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Wakeﬂﬁayon:- Pirection of Travel

#'Einal important piece is angle of wave

travel -

MOVING PRESSURE
POINT




Instantaneous Water Surface Elevation for Ship Mowving
at Subcritical Speed (F_, = 0.65)

Distance (m)

Instantaneous Water Surface Elevation for Ship Mowving
at Supercritical Speed (F,, = 1.5)

Distance (m)

1000
Distance (m)




*Wake@nayon;.f Pirection of Travel




'5ng ERVironment
Ves, like any other wave with
Simila acteristics

o Fixed&ructures / shorelines

m Dissipative
m Reflective

m Floating bodies react according to
dimensions




aves become difficult to defend
Ime Is on the waves side

u Once axeertain (peried) threshold is reached,

defensermechanisms quickly become
Ineffective

m However the longest wake produced by a hull
occurs during an efficient mode (planing) and
heights quickly diminish resulting in lower
energy density




Wél;m@, ERVironment

u Back to the tank

Wave Energy Density Produced vs Vessel Speed
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Energy per foot of wave length per foot of wave crest

Vessel Speed in Knots




m Di i 6fi prepagation
Height 1S partially controlled by design

Helght Is also controlled by speed as Is
period.

Direction of propagation is controlled by
speed and direction (remember angle of
wave formation is a function of speed)
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u I a world without schedules a solution
ﬁgerate everywhere at idle

w Thisis n real solution 1f a commuter

ferny.system is to exist

® |n a world without traffic and with
Immediate transition to planing, a solution
would be to operate at very high speeds for
the entire trip

m This Is not a real solution as transition Is not
Instantaneous, and traffic makes this
approach far from safe




3 most wave barriers ineffective, and

fialls Betweeni the miner and major characteristic
lengths effmost vessels and docks in the harbor

m Speed control alone (unless extreme) can not do
the job
m Send the biggest waves in a direction they
will do the least damage
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on to send wake is away
IS sensitive

ever
I\/Iake izl NS as short as possible and

oper@@s far fromi critical speed as possible

(rem. the peak

Distance helps
exist in the har

of the graph)

out enough distance does not
oor to eliminate all effects.

Use what you ¢

0 have to your advantage.

Remember that wake moves both sideways
and forward. Slowing to a crawl just before
or alongside a sensitive area ensures the
most energy Into that area!




u dihe best direction to send wake is away

ever Is sensitive
¥ Viake tramnsiens as short as possible and

operatéras far from critical speed as possible

(rem. the peak of the graph)

m Distance helps but enough distance does not
exist Iin the harbor to eliminate all effects.
Use what you do have to your advantage.

® Remember that wake moves both sideways
and forward. Slowing to a crawl just before
or alongside a sensitive area ensures the
most energy Into that area!




